Título: Mindfulness y experiencias psicóticas en estudiantes universitarios. Resumen: El estudio de la relación entre experiencias psicóticas y mindfulness en la población general se asocia con la investigación de factores de riesgo y protección frente al desarrollo de un trastorno psicótico. Con este estudio se pretende examinar la presencia de experiencias psicóti-cas en una muestra de estudiantes universitarios y sus diferencias según el sexo, así como analizar la relación predictiva y discriminante de mindfulness con estas experiencias. Los participantes fueron 526 estudiantes universitarios (72.8% mujeres) con una media de edad de 21.39 años (DT = 3.53). Los resultados mostraron la presencia de experiencias psicóticas con diferentes niveles de intensidad, diferencias según el sexo en las mismas, y una relación inversa entre mindfulness y las experiencias psicóticas, y se encontró que las personas con altas puntuaciones en experiencias psicóti-cas contaron con menores puntuaciones en mindfulness. Estos resultados suponen que mindfulness puede ser un factor de protección en la experimentación de experiencias psicóticas y su entrenamiento puede ser útil para implementación y desarrollo de programas preventivos y de intervención precoz en grupos de riesgo en población general y clínica. Palabras clave: Experiencias psicóticas; mindfulness; alucinaciones; ideación delirante.
Introduction
Delusional ideations and hallucinations are basic symptoms of psychotic disorders and their presence in people without a clinical diagnosis, known as psychotic experiences, has been described by different authors (Johns and van Os, 2001; Serper, Dill, Chang, Kot and Elliot, 2005) . Psychotic experiences are considered qualitatively similar, but quantitatively different, to psychotic symptoms because they are experienced with less frequency, intensity and persistence, and they are associated to lower levels of disability (Serper et al., 2005; Verdoux & van Os, 2002) . However, when the frequency & intensity of these experiences increases (Domínguez, Wichers, Lieb, Wittchen & van Os, 2011; Smeets et al., 2012) , and there is exposure to environmental risk factors (Cougnard et al. 2007 ), the probability of suffering a psychotic disorder rises.
The studies reviewed in the adult population outline percentages of suffering psychotic experiences ranging from 5% (Mojtabai, 2006; Wiles et al., 2006; van Os, Linscott, MyinGermeys, Delespaul, Krabbendam, 2009 ), a figure which is repeated in the analysis of adolescent and child populations (Scott et al., 2009 ), up to 35% (Loewy, Johnson & Cannon, 2007) . In a sample of 777 young people (Obiols, Barragán, Vicens & Navarro, 2008) , 44.1% declared that they had experienced at least one psychotic symptom.
The presence of psychotic experiences in the general population has been related to variables such as gender and age. There is no agreement among researchers over differences according to gender. Kwapil, Barrantes, Vidal and Silvia (2008) found a greater frequency of hallucinatory experiences in women; however, other studies have not confirmed this difference, either in adult (Miettunen & Jääskeläinen, 2010) or adolescent populations (Fonseca-Pedrero et al., 2009; Scott et al., 2009) . As for age, an inverse relation has been found with delusional ideation (Calkins et al., 2014; Scott, Chant, Andrews & McGrath, 2006) both in the general and clinical population (Verdoux & van Os, 2002) . It is generally considered that psychotic experiences present with greater frequency in childhood and adolescence (Altman, Collins & Mundy, 1997; Calkins et al., 2014; Laroi, Van der Linden & Goëb, 2006) . Furthermore, early adulthood appears to be a critical life moment for the expression of the features of psychosis (Verdoux et al., 1998) .
Mindfulness is defined as a type of attention directed at present experience (Baer, 2010; Brown & Ryan, 2003) . It is not a unitary concept, instead it has three interdependent components: the self-regulation of internal attentional processes, attention to the present moment, and the direction of the attentional focus towards day-to-day activities (Bishop, Duncan & Lawrence, 2004; Brown & Ryan, 2003) ; openness to experience and acceptance, nonjudgment of feelings, thoughts and events of daily life; and finally, letting go (Baer, Smith & Allen, 2004) .
In recent years there has been a growth in research interest into the influence of mindfulness training on attention. In a sample of university students who received mindfulness training, Barragán, Lewis and Palacio (2007) found an improvement in their ability to maintain and focus attention, cope with distractions and follow a stimulus attentively. Mindfulness practices are being incorporated into the theory and practice of psychotherapy, health psychology and neurosciences. They are seen as having significant repercussions for different areas of people's lives (Langer, 2007) , such as a reduction in physical and psychological symptoms, or improvement in general health (Grossman, Niemann, Schmidt & Walach, 2004; Hofmann, Sawyer, Witt, Oh, 2010) in addition to favoring the functioning of different brain regions and morphological changes in the brain cortex (Simón, 2007) . Mindfulness has been studied in people with psychotic disorders and dissociative experiences with a negative association being found with the experiencing of hallucinations, the anxiety associated to the experience and the characteristics of voices such as their resistance or evil (Chadwick, Barnbrook & Newman-Taylor, 2007) and with depersonalization and absorption (Perona-Garcelán, García-Montes, López-Jiménez & Rodríguez-Testal, 2014) .
Research interest into the relation between psychotic experiences and mindfulness in the general population focuses on factors of risk and protection against the development of psychotic symptoms. The general population does not present the associated difficulties that appear in the clinical population, such as the consumption of medication, and the studies that analyzing the influence of mindfulness on psychotic experiences among the general population could prepare the ground for prevention and intervention strategies for risk groups and first psychotic episodes.
This study looks into the presence of psychotic experiences (delusional ideation and hallucinations) in university students by gender and age, and analyzes the predictive and discriminant relation between mindfulness and the presence of psychotic experiences. As principal hypothesis of our investigation, we proposed that mindfulness will be a predictor of the frequency of psychotic experiences, in the sense that greater mindfulness would predict a lower frequency of psychotic experiences.
Method Participants
Participants were selected using cluster probability sampling of university degrees at the Universidad de Extremadura, with a random selection of degrees and courses. The sample was incidental and consisted of 526 students without a history of psychopathological disorders; 383 were women (72.8%). Their mean age was 21.39 years (SD = 3.53) with ages ranging from 18 to 48.
Instruments
Sociodemographic data referring to age, gender, level of studies and psychopathological history.
The 21-item Peters et al. Delusions Inventory (PDI-21; Peters, Joseph, Day & Garety, 2004) . Spanish adaptation by López-Ilundain, Pérez-Nievas, Otero and Mata (2006) . A 21 item self-report tool designed to assess delusional ideation in the general population, with a yes/no answer format. A global score is obtained with seven dimensions: Experiences of influence, Depressive, Paranoid, Grandiosity, Referential, Magic thinking and Religiousness. Furthermore, in each of the items the level of distress, preoccupation and conviction is assessed, following a five-interval Likert type response format. Cronbach Alpha values can be seen in Table 1 .
Launay-Slade Hallucination Scale-Revised (LSHS-R; Bentall & Slade, 1985) . Spanish adaptation by Fonseca-Pedrero et al. (2010) . A self-report assessing hallucinatory predisoposition in clinical and general populations. It has 12 Likert-type response items with four response intervals from 1 "certainly does not apply to you" to 4 "certainly does apply to you". It has two scales: Vivid Mental Events, related to dreamlike and cognitive components of hallucinations and Hallucinatory Experiences, hearing voices or seeing objects and people that are not present a more perceptive component. The internal consistency value obtained using Cronbach's alpha can be seen in Table 1 .
Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003) . Spanish adaptation by Soler et al. (2012) . A scale for the overall assessment of the dispositional capacity of a person to be attentive and conscious of the experience of the current moment in daily life. It features 15 items with a Likert-type response format with six intervals ranging from 1 "nearly always" to 6 "hardly ever". Higher scores indicate a greater state of mindfulness. An internal consistency value was obtained using Cronbach's alpha and can be seen in Table 1.
Procedure
The questionnaires were collected in groups of 20 to 25 students. Once the groups of students have been selected, they are contacted by going directly to the classroom, during practical classes when the number of students was lower They were asked to take part voluntarily and gave their written consent, with the guarantee that the data collected would be kept confidential and anonymous and would only be used for research purposes. The questionnaires took roughly forty minutes to complete with the research team present throughout.
Data analysis
The analysis was conducted using version 21.0 of the SPSS statistical analysis software package for PC, with a confidence interval of 95%. The statistics used were: descriptive analyses, Kolmogorov-Smirnov normality test, linear correlation analysis, Student's-t test for independent samples, Cohen's d for the calculation of effect size, linear regression analysis and discriminant analysis.
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Results

Response frequency
The highest scores of the PDI-21 were obtained in the dimensions Grandiosity and Magic thinking, and the lowest scores in the Paranoid and Religiousness dimensions. In the LSHS-R, the highest score was obtained in Vivid Mental Events (see Table 1 ).
In PDI-21, 98.7% of the participants responded affirmatively to at least one of the items, and .2% responded affirmatively to all items. A score of 7 or higher was obtained by 44.29%, Mdn= 6. While 1.7% of the participants responded that they had never experienced any of the situations described in the LSHS-R, 74.52% answered "frequently" or "nearly always" to at least one item. There were 77 subjects (14.63%) with a greater propensity towards hallucinations, with scores above the standard deviation for the mean, of these 77.93% were women. In contrast, there were 53 subjects (10.07%) with less propensity towards hallucinations, those scoring below the standard deviation for the mean, of these 66.04% were women. 
Differences according to gender in psychotic experiences
Using the Kolmogorov-Smirnov test we verified that the distribution was normal in all dimensions of the PDI-21 and the LSHS-R. Table 2 shows the descriptive statistics of the scores of the dimensions of the different scales according to gender. We did not find differences according to gender in the total scores of the questionnaires, but we did find statistically significant differences according to gender in the Magic Thinking dimension in the sense that women obtained higher scores than men, while men obtained higher scores in Grandiosity and Hallucinatory Experiences. According to anales de psicología, 2018, vol. 34, nº 2 (may) these results, women have a greater belief in hidden forces and their hallucinatory experiences are more cognitive than perceptive; men, in contrast, have the feeling that they are important or out of the ordinary, showing a greater frequency of experiences related to the perceptive component of hallucinations.
Relation between age and psychotic experiences.
We found statistically significant and inverse correlations, albeit with low relational strength, between age and the overall score of the PDI-21, r = -.141, p < .001, and the dimensions Experiences of Influence, r = -.155, p < .001, Depressive, r = -.104, p = .017, and Referential, r = -.130, p < .003. Likewise, we found statistically significant inverse correlations between age and the LSHS-R scales: Hallucinatory Experiences, r = -.1.46, p <.001, and Vivid Mental Events, r = -.183, p <.001, as well as with their overall score, r = -.189, p < .001.
Predictive and discriminant relation between Mindfulness and Psychotic Experiences
First of all, we calculated the correlation coefficients and found inverse and statistically significant correlations between MAAS scores and the overall scores of the PDI-21, r = -.470, p < .001, and the LSHS-R, r = -.525, p < .001. The dimensions of the PDI-21 correlated with MAAS from the Religiousness, r = -.137, p < .001, to the Depressive dimensions, r = -.365, p < .001. In turn, the Hallucinatory Experiences, r = -.342, p < .001, and Vivid Mental Events dimensions, r = -.549, p < .001, of the LSHS-R correlated significantly with the overall MAAS score.
To determine the extent to which mindfulness is related to pscyhotic experiences, we conducted several single model linear regression analyses, in which the dependent variables were the overall scores in PDI-21 and LSHS-R, and the independent variable was the overall MAAS score. We performed the regression analyses with the complete sample, segmented by gender. To do so, we analyzed the premises of the linear regression model, verifying firstly that there were no problems of multicollinearity (FIV below 10 and Tolerance over 0.1). We then checked for normal distribution using the Kolmogorov-Smirnov test, and that there was a linear relation between predictors and dependent variables, confirmed through the analysis of the scatterplot.
These analyses revealed, that the predictive model of delusional ideation and mindfulness in the total sample explained 22% of the variance, F(1, 524) = 148.671, p < .001, 19.4% of the variance in men, F(1, 141) = 33.906, p < .001, and 23.1% of the variance in women, F(1, 381) = 114.419, p < .001, being significant in all the samples. In turn, the predictive model of hallucinations and mindfulness in the overall sample explained 27.6% of overall variance, F(1, 524) = 199.447, p < .001, 24.6% of the variance in men, F(1, 141) = 46.106, p < .001, and 29.3% of the variance in women, F(1, 381) = 157.578, p < .001. It was also significant in all the samples (see Table 3 ). To analyze the capacity of the MAAS score to discriminate between the different levels of psychotic experiences, we formed four groups of participants according to the frequency with which they had had such experiences. Group I included subjects with low scores (≤P33, M = 79.52, SD = 7.32), in both the PDI-21 and the LSHS-R; Group II consisted of subjects with high scores (>P66, M = 69.09, SD = 9.09), in the LSHS-R; Group III included subjects with high scores (>P66, M = 72.26, SD = 8.80) in the PDI-21; and finally, Group IV was made up of participants with high scores (>P66, M = 63.08, SD = 11.01), in both questionnaires.
We checked the supposition of linearity, normality and equality of the variances-covariances of the variables involved. We found significant differences in mindfulness between the four groups using a variance analysis (ANOVA), (Wilks λ = .684, F = 53.322, p < .001, η = .316), except between Group II and Group III.
The discriminant function showed an adequate canonical correlation and distance between groups (Wilks λ closer to 0). Furthermore, the Chi squared analysis presented an adequate level of significance. The function presented a canonical correlation of .562, ( 2 (3) = 131.681, p < .001.
The means and sign of the functions allow us to conclude that Group I had the greatest predictive capacity, .908), followed by Group IV, -.897, Group II, -.237, and finally Group III, .111. In short, Group I (low in psychotic experiences) discriminated from the rest by having a higher score in mindfulness, while Group IV (high in psychotic experiences) obtained the lowest score in mindfulness. Groups II (high in hallucinations) and III (high in delusional ideation) did not have that discriminative capacity.
The confusion matrix provides the results of the classification (see Table 4 ). It shows that 44.9% of the subjects were classified correctly, a figure which exceeds the 33% expected in a completely random classification in the four categories of psychotic experiences. The discriminant canonical function obtained permitted the correct classification of 73.3% of the subjects in the group with low psychotic experience (Group I) and 60.2% of the subjects in the group with high psychotic experience (Group IV). Classified correctly: 44.9% of the originally grouped cases Note: Group I = Low psychotic experience; Group II = High hallucination; Group III = High delusional ideation; Group IV = High psychotic experience.
Discussion and conclusions
The purpose of this study was to examine the presence of psychotic experiences (hallucinations and delusional ideation) in university students and analyze the predictive and discriminant relation between mindfulness and the frequency of psychotic experiences. Participants informed of the presence of psychotic experiences reinforcing the dimensional view of these experiences in the general population (Rössler et al., 2007) . Dimensional models provide a more accurate representation of the variation in mental health among the general population because they do not solely explore the presence or absence of a specific symptom (Hanssen et al., 2003) . The proportion of participants who answered affirmatively to seven or more items of the PDI-21was higher in this study than in that of Fonseca-Pedrero, Paino, Santarén-Rosell and Lemos Giráldez (2012) which was also conducted with university students. Other studies, such as that by So and Kwok (2015) , found higher overall scores in non-clinical participants in the PDI-21 than those obtained in our study.
As for the propensity towards hallucinations, the mean score obtained was slightly higher to that obtained in other studies performed with the same type of population (Fonseca-Pedrero et al., 2010; Jaén 2014; Serper et al., 2005) . Despite the presence of psychotic experiences in the participants, none of them said they had a psychopathological diagnosis. There must therefore be factors which precipitate or protect against the appearance of a psychotic disorder. Thus, hallucinations may be conceived as such, as a complex experience with multiple cognitive processes related to memory or thought, and not just as a perceptive experience (PeronaGarcelán et al., 2008) .
The divergence in the above-mentioned data highlights two points. On the one hand, it underlines how difficult it is to establish a cut-off point beyond which one may be considered to have a greater propensity towards delusional ideation. On the other, it reveals the great diversity in the contents of delusional ideation in the general population, confirming the dimensional view of the psychosis phenotype (Kelleher & Cannon, 2011) .
There were no differences according to gender in the overall scores of the questionnaires, but some did appear in the scales. Women obtained higher scores in the Magic Thinking dimension of the PDI-21 and in the Vivid Mental Events of the LSHS-R. In contrast, men scored higher in the Grandiosity dimension, which is similar to results in other studies (López-Illundain et al. 2006; Scott et al., 2008) , and in the Hallucinatory Experiences scale, which coincides with data obtained by Kwapil et al., (2008) .
These differences may be explained by differences in the cognitive functions of men and women: men perform worse in attention, verbal capacity and executive functions (Hoff et al., 1998) , and they undergo a greater number of cerebral morphological alterations (Andreasen, Flaum, Swayze, Tyrrell & Arndt, 1990) . Women, in contrast, have greater difficulties in visual processing (Lewine, Walker, Shurett, Caudle & Haden, 1996) , which could explain why they score lower in aspects related to the perceptive components of psychotic experiences and have a higher frequency of affective symptoms and paranoid forms (Cotton et al, 2009) . In this study, women's mean scores in the Paranoid dimension were higher than men's, although these differences were not statistically significant.
The results confirm the inverse relation between age and psychotic experiences along the lines of the work by Calkins et al. (2014) and Scott et al., (2006) .
Our second objective was to analyze the predictive and discriminant capacity of mindfulness on the presence of psychotic experiences. We found an inverse correlation between psychotic experiences and mindfulness, a result which coincides with Chadwick et al., (2007) and Perona-Garcelán et al. (2013 . The score in mindfulness managed to discriminate between the different groups of psychotic experiences: the group with high scores in delusional ideation and hallucinations obtained lower scores in mindfulness. People with low scores in mindfulness tend to have difficulties with their selective attention and take longer to perform specific tasks (Lapcin et al., 2008) . Attentional biases could play an important role, both in the development and maintenance of delusional ideation and hallucinatory experiences, because these people tend to process the stimuli more quickly because of their threatening nature (Gilleen & David, 2005) , and this interferes with their ability to pay attention to the present moment in an intentional and judgment-free way, a basic conception in mindfulness (Kabat-Zinn, 1994) .
In the same way, people with greater attentional capacity for the present moment report fewer psychotic experiences. This may be due to the fact that these subjects have greater cognitive resources related to attention such as memory, ability to concentrate, and reasoning, amongst others. These resources may make it easier for them to discriminate between real or unreal experiences in the event of given cognitive errors which are present in psychotic experiences, such as the ability to select the most important information in a given situation or the interpretation of certain facts when they are considered dangerous (Gilleen & David, 2005) .
Future research should attempt to clarify the concept of mindfulness and how it relates to other psychopathological symptoms, and its influence on certain basic psychological processes such as cognitive insight, memory and perception. The results presented in this study should be taken with a certain degree of caution due to the study because was crosssectional design, and homogeneity of the sample in terms of variables such as socio-educational level and age, which may make it more difficult to extrapolate the results to other population groups. The use of self-reports should be complemented by other instruments for collecting information, such as interviews, which would allow a more precise characterization of the phenomenological quality of the psychotic experience (Stanghellini, Langer & Cangas, 2012) . This could also help overcome difficulties arising over the comprehension of certain items in the questionnaires which may have seemed implausible or difficult to understand for the person being assessed.
Despite its limitations, this study highlights the presence of psychotic experiences in our participants, providing evidence that the study of these experiences is better approached from a comprehensive dimensional model of the phenomenon. We found a predictive and discriminant association between mindfulness and psychotic experiences. The discriminative capacity of mindfulness on different levels of psychotic experiences provides another explanatory element. It would also seem to support the idea of developing new intervention approaches based on mindfulness training because they have proved their effectiveness in depressive symptomatology, where the exposure of people to contents of their own consciousness helps them to experience their emotions with less reactivity and greater objectivity (Segal, Williams & Teasdale, 2002) . Furthermore, practicing mindfulness generates changes in attitudes and patterns of thinking, facilitating greater self-control and more adaptive responses towards certain psychological and physical components (Delgado, 2009 ). This is an aspect which may be crucial for both prevention and intervention in people with psychotic symptoms or disorders.
